Strategy for the Thermostabilization of an Agonist-Bound GPCR Coupled to a G Protein.
Structure determination of G protein-coupled receptors (GPCRs) in the inactive state bound to high-affinity antagonists has been very successful through the implementation of a number of protein engineering and crystallization strategies. However, the structure determination of GPCRs in their fully active state coupled to a G protein is still very challenging. Recently, mini-G proteins were developed, which recapitulate the coupling of a full heterotrimeric G protein to a GPCR despite being less than one-third of the size. This allowed the structure determination of the agonist-bound adenosine A2A receptor (A2AR) coupled to mini-Gs. Although this is extremely encouraging, A2AR is very stable compared with many other GPCRs, particularly when an agonist is bound. In contrast, the agonist-bound conformation of the human corticotropin-releasing factor receptor is considerably less stable, impeding the formation of good quality crystals for structure determination. We have therefore developed a novel strategy for the thermostabilization of a GPCR-mini-G protein complex. In this chapter, we will describe the theoretical and practical principles of the thermostability assay for stabilizing this complex, discuss its strengths and weaknesses, and show some typical results from the thermostabilization process.